Key indicators: single-crystal X-ray study; T = 130 K; mean (C-C) = 0.010 Å; R factor = 0.076; wR factor = 0.197; data-to-parameter ratio = 12.3.
In the structure of the hydrated 1:1 compound of 4-chloroaniline with l-tartaric acid, C 6 H 7 ClN + ÁC 4 H 5 O 6 À ÁH 2 O, determined at 130 K, the asymmetric unit comprises two 4-chloroanilinium cations, two hydrogen tartrate anions and two water molecules of solvation, and forms a two-dimensional duplex substructure comprising head-to-tail C 1 1 (7) hydrogen-bonded hydrogen tartrate anions and water molecules. The -associated 4-chloroanilinium cation pairs [ring centroid separation = 3.576 (4) Å ; inter-ring dihedral angle = 0.5 (1) ] are accommodated within the channels of the substructure and are hydrogen-bonded to it peripherally.
Related literature
The structure of the title compound is different from those of the l-tartrates of the parent aniline (Chen et al., 2005) , ptoluidine and m-anisidine (Renuka et al., 1995) . For related literature, see: Aakerö y et al. (1992) ; Bijvoet et al. (1951) ; Bott et al. (1993) ; Fuller et al. (1995) ; Manivannan et al. (1995) ; Smith et al. (2006 Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: SMART (Bruker, 2000) ; cell refinement: SAINT (Bruker, 1999) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 Sheldrick, 1997); program(s) used to refine structure: SHELXL97 (Sheldrick, 1997); molecular graphics: PLATON (Spek, 2003) ; software used to prepare material for publication: PLATON.
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S1. Comment
The utility of L-tartaric acid as an agent for the introduction of chirality in organic compounds for the generation of crystalline materials with potentially useful nonlinear optical properties has been recognized (Aakeröy et al., 1992; Fuller et al., 1995; Renuka et al., 1995; Chen et al., 2005; Manivannan et al., 1995) . The product from the 1:1 reaction with aniline (Chen et al., 2005) , p-toluidine and m-anisidine (a monohydrate) (Renuka et al., 1995) have been determined so that our similar reaction of L-tartaric acid with 4-chloroaniline in aqueous propan-2-ol not unexpectedly gave good crystals of the proton-transfer compound 4-chloroanilinium hydrogen (2R,3R)-tartrate monohydrate C 6 H 7 ClN + C 4 H 5 O 6 -.
H 2 O, (I) and the structure is reported here.
In (I), the asymmetric unit comprises two 4-chloroanilinium cations (A and B), two hydrogen L-tartarate anions (C and D) and two water molecules of solvation (O1W and O2W) ( Fig. 1 ). The two hydrogen tartrate anions and the water molecules form duplex hydrogen-bonded substructures through homomeric A and B chain carboxylate interactions with other tartrate carboxylic acid and hydroxyl groups as well as with the water molecules (Table 1 ). These include the C 1 1 (7) head-to-tail carboxylic acid-carboxylate associations (O11-H11···O42) which extend down the a cell direction in the unit cell (Figs. 2, 3) . These carboxyl associations typify the hydrogen-bonded framework substructures in the majority of the anhydrous hydrogen tartrates (Aakeröy et al., 1992) . The two independent 4-chloroanilinium cations in (I) form a πassociated dimer through partial overlapping of the offset benzene rings [ring centroid separation, 3.576 (4) Å; inter-ring dihedral angle, 0.5 (1)°]. However, the inter-dimer separation down the a cell direction [4.242 (4) Å] does not give stacks such as is found in the structure of quinolinium hydrogen-L-tartrate (Smith et al., 2006) . In (I), these dimers are accommodated between the substructures and are peripherally hydrogen-bonded to them through aminium N + -H···O interactions with water and both carboxyl and hydroxyl O acceptors of the anions, including the R 3 4 (8) cyclic system seen in the asymmetric unit in Fig. 1 . The result is a two-dimensional network structure.
The accepted (2R,3R) absolute configuration for the L-tartrate residues in (I) (Bijvoet et al., 1951) 2.936 (7) Å]. However, there are no significant conformational differences in the two anions, the O21-C2-C3-O31 torsion angles being -61.7 (7) ° (C) and -69.5 (6) ° (D), comparing with -66.8 (2) ° in sodium hydrogen L-tartrate monohydrate (Bott et al., 1993) .
S2. Experimental
Compound (I) was synthesized by heating for 10 min under reflux, 1 mmol quantities of L-tartaric acid and 4-chloroaniline in 50 ml of 50% 2-propanol-water. Colourless needles (m.p. 443 K) were obtained after partial room-temperature evaporation of solvent.
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S3. Refinement
Hydrogen atoms potentially involved in hydrogen-bonding interactions were located by difference methods and their positional and isotropic displacement parameters were refined but these were constrained in the final refinement cycles.
Other H atoms were included at calculated positions [C-H (aromatic) = 0.95 Å and C-H (aliphatic) = 0.98-1.00 Å] and treated as riding with U iso (H) = 1.2U eq (C). The absolute configuration determined for the parent L-(+)-tartaric acid (2R,3R) (Bijvoet et al., 1951) was invoked.
Figure 1
The molecular configuration and atom-numbering scheme for the two 4-chloroanilinium cations (A and B), the two hydrogen L-tartrate anions (C and D) and the two water molecules of solvation in the asymmetric unit of (I). Interspecies hydrogen bonds are shown as dashed lines. Non-H atoms are shown as 40% probability displacement ellipsoids. The homomeric C 1 1 (7) hydrogen-bonded extension of the C-and D-anion structures in the two-dimensional duplex-chain substructure of (I), viewed perpendicular to the a axial direction. Hydrogen-bonding interactions are shown as dashed lines and non-interactive hydrogen atoms are omitted. For symmetry codes, see Table 1 .
Figure 3
A perspective view of the packing of the two-dimensional structure of (I) in the unit cell showing the extension of the substructure along the a cell direction. where P = (F o 2 + 2F c 2 )/3 (Δ/σ) max < 0.001 Δρ max = 0.79 e Å −3 Δρ min = −0.59 e Å −3 Absolute structure: Flack (1983) , 1857 Friedel pairs Absolute structure parameter: 0.02 (6) Special details Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are estimated from the variances of the (full) variance-covariance matrix. The cell e.s.d.'s are taken into account in the estimation of distances, angles and torsion angles Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
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